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DETAILED ACTION 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1-5, 23-25 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hadjicostis et al (US 5,947,905) in view of Eberle et al (US 6,049,958). Hadjicostis 
et al disclose an ultrasonic transducer with a housing (Fig 1-8), acoustic elements (Fig 
7b, Col 5 Line 60 - Col 6 Line 10), an integrated circuit adjacent to the acoustic 
elements (Col 5 Line 60 - Col 6 Line 10), a first connection means and second 
connection means for connecting the acoustic elements to an integrated circuit and 
connection that integrated circuit to electrical transmission lines (Col 5 Line 60 - Col 6 



Application/Control Number: 10/537,891 Page 3 

Art Unit: 3737 

Line 55), where the first connection means are comprised of metal bumps and solder 
bumps and the second connection means is comprised of one of wire-bonds, direct wire 
attachments and tab bonding of leads (Col 7 Line 1-65). Hadjicostis et al also disclose 
interconnection substrate for the second connection means comprising a thin film circuit 
(Col 7 Line 35-50) with ceramic and laminate portions (Col 7 Line 35-40), an 
intermediate interconnection substrate comprising a flexible circuit, and a semi-rigid 
circuit or a rigid circuit, a bent interconnection, so that the horizontal length is less than 
fifty percent of a horizontal length of the integrated circuit (Col 9 Line 1 0 - Col 1 0 Line 
30). Hadjicostis et al disclose an ultrasonic transducer with a thermally coated body 
(Col 7 Line 1-40), flexible circuit with electronic components on one portion and acoustic 
components on another portion of the circuit contacting the body (Col 6 Line 50 - Col 7 
Line 15, Col 8 Line 10 - 65), the acoustic assembly including acoustic elements and an 
integrated circuit coupled to the acoustic elements (Col 8 Line 10 - Col 9 Line 37), with 
two rows of wire-bonds along each pair of opposed edges (Col 6 Line 10 - 40). The 
flexible circuit having two planar potions on opposite sides of a body, connection means 
with two additional flexible circuits with connections for signal transmission lines, and a 
flap portion separated from the first planar portion and connections means with one 
additional flexible circuit having connections for signal transmission lines and conductive 
film or adhesive attaching the additional flexible circuit to the flap potion of the circuit 
(Col 5 Line 10- Col 6 Line 50). 

Regarding claims 23-25 Hadjicostis et al disclose a transducer with a flexible 
circuit having connection sites (Col 5 Line 10-40), an acoustic assembly mounted on a 
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flexible circuit and comprising an integrated circuit having connection sites and acoustic 
elements electrically coupled to an integrated circuit (Col 7 Line 5-54), electronic 
components for control of the acoustic assembly connected in a circuit defined in part 
by a flexible circuit (Col 8 Line 14 - Col 9 Line 10), two wire-bonds connecting the 
connection sites of the integrated circuit and the connection sites of the flexible circuit 
along each opposed edge. 

Hadjicostis et al disclose the use of an integrated circuit and an acoustic stack 
connected to the integrated circuit with electrical connection lines on the same surface 
as the acoustic stack, but do not disclose the use of one common surface of the 
integrated surface for placement of both the acoustic elements and connection means 
as the connection means is placed on one end of the integrated circuit and the acoustic 
elements are connected to that connection means. Attention is then directed to the 
secondary reference by Eberle et al in the same area of endeavor which discloses the 
use of an acoustic stack and connection elements on the same surface of an integrated 
circuit (Col 2 Line 65-Col 3 Line 20). It would have been obvious to one of ordinary skill 
in the art at the time of the invention to have included the arrangement of acoustic 
elements of Eberle et al with the ultrasound transducer assembly of Hadjicostis et al for 
the purpose of reducing resistance between connection lines and improving overall 
signal fidelity. 

Claim 6-22 and 26-27 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Hadjicostis et al in view of Eberle et al (US 6,049,958) and in further view of Marian 
Jr (US 7,022,080 B2). Hadjicostis et al in view of Eberle et al substantially disclose the 
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invention as listed above, but fail to disclose that a portion of the interconnection 
extends in a first direction along a communication means and then extends at least 
perpendicularly in a second direction along the connection means or that bends at least 
at a perpendicular angle to define some cavity which contains thermally conductive 
elements and defining a transmission line which connects signal lines to electric 
components and the acoustic assembly. Attention is directed to Marian Jr which 
describes the use of a flexible circuit having at least a perpendicular bend which in part 
creates a cavity around thermally conductive elements connected to the circuit which 
has both flexible and rigid portions (Figure 2, Col 3 Line 30-Col 4 Line 45, and Column 7 
line 35-Column 8 Line 12). While designs are chosen for both aesthetic, machining, 
and functional properties and therefore are never identical, the flexible circuit with a 
bendable element of Marian Jr would have been obvious to one of ordinary skill in the at 
the time of the invention for use in conjunction with the system of Hadjicostis et al and 
Eberle et al for the purpose of providing for a cost-efficient, connectively flexible 
transducer element which is able to electrically couple more elements more efficiently 
along the electronic pathway. 

Response to Arguments 

Applicant's arguments filed 7/29/08 have been fully considered but they are not 
persuasive. Regarding the incorporation of the reference by Eberle et al and the 
accompanying argument that the connection sites and acoustic elements are not 
arranged on a common surface of the integrated circuit, Applicant has noted that the 
transducer elements are positioned away from the IC chips in figure 1 of Eberle et al. 
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While this is true, the two components still share a common surface, which is what is 
currently being claimed. Regarding the arguments levied against the rejection of claim 
26, mainly that there exists no 1 80 degree bend of the flex-circuit of Marian, Examiner 
notes that the recitation from the previous action is "at least perpendicular". Referring to 
Figure 2 as before, the flex-circuit clearly makes two separate 180 degree bends to 
create a flap and connection to a non-flex mezzanine circuit board which is then used to 
dispose electrical elements thereon. With respect to each other, the transducer 
elements and the electrical components are positioned along a second axis (the 180 
degree bend ensures this, Figure 2). Regarding the argument that the office action is 
silent upon where or how Marian teaches a thermally conductive body, Examiner cited 
that the cavities formed contain thermally conductive elements (thermally conductive 
bodies, as claimed (140, 230 both lying within the area that the flex circuit partially 
extends and bends around)). A thermally conductive body in this case is being 
interpreted as a body, or element, which can conduct heat to some degree. 

Conclusion 

THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1 .136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
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shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the mailing date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to JOEL M. LAMPRECHT whose telephone number is 
(571)272-3250. The examiner can normally be reached on Monday-Friday 8:30AM- 
5PM. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Brian L. Casler can be reached on (571)272-4956. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

JML 
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